Glucosamine is a monosaccharide that is an essential component of many cellular glycoproteins, glycolipids, and glycosaminoglycans. This compound is synthesized by the human body and it is produced commercially by the hydrolysis of crustacean exoskeleton (1). Glucosamine is the monomeric form of the chitosan biopolymer, which is nontoxic, biodegradable and biocompatible. These characteristics of the chitosan make it interesting for the development of new materials that can reduce the human impact on nature and for technological applications, such as, tissue engineering, pharmaceutical products, and water treatment (2).
Introduction
H22 ---O2 were observed during the simulation time, and several hydrogen bonds with water molecules were also detected in the simulation. In particular, a hydrogen bond with infinite residence time was formed between the nitrogen N12 and the hydrogen of a water molecule (see Figure 1b) . This result strongly suggests a possibility for hydrogen transfer from a water molecule to the N12, resulting in a protonated glucosamine, which is observed experimentally. The protonation mechanism is under investigation by metadynamics technique.
To characterize the hydrogen bonds, geometric parameters for the interactions were also calculated (Table 1 ). An interaction was classified as a hydrogen bond only when the bond lengths were less than 3.2 Å and the bond angles were greater than 110 °. The Helmholtz free energy calculated for N12---H2O hydrogen bond shows that it is very stable with a bond length of 1.9 Å 
Interactions
Hydrogen bond length (Å) Hydrogen bond angle (°) N12 ---Hw -Ow 1.908 ± 0.262 162.516 ± 12.438 O2 -H20 ---O3
1.791 ± 0.164 150.307 ±10.114 O4 -H22 ---O2
1.766 ± 0.158 159.657 ± 7.946 Conclusion The Car-Parrinello molecular dynamics calculations of the glucosamine show that the glucosamine interacts strongly with the water molecules forming several hydrogen bonds. These interactions affect significantly the geometric parameters of the glucosamine when it is solvated by water molecules. It is noted, in particular, the hydrogen bond N12-Hw with an infinite residence time that strongly suggests the -NH2 group protonation, which is observed experimentally.
